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abstract: Thirty-two Olive Ridley’s turtles {Lepidochelys olivacea Eschsholtz) were collected from the coast 
of Oaxaca, Mexico, and their digestive tracts were examined for helminths. Eight digenetic trematode species 
were found in the digestive tracts of 24 of 32 turtles: Adenoqaster serialis, Himasomum lobatus, Pyelosomum 
renicapite (Pronocephalidae), Pachypsolus irroratus (Pachypsolidae), Enodiotrema megachondrus (Plagiorchi- 
idae), Orchidasma amphiorchis (Telorchiidae), Prosorchis psenopsis (Hemiuridae), and Calycodes anthos (Caly- 
codidae). Oaxaca represents a new locality for all digenean species and L. olivacea represents a new host record 
for all except O. amphiorchis. Adenogaster serialis was the species with the highest prevalence of infection 
(53.1%), while E. megachondrus showed the highest abundance (28.2 digeneans/analyzed host). Digenean com¬ 
munity structure at the infracommunity level is depaui>erate and isolationist according to the values of si)ecies 
richness, numbers of worms, and diversity. Vagility, and the possibility of a mixture of populations arriving at 
the nesting site, as well as broad feeding preferences, are suggested as the main factors that determine the digenean 
community structure in L. olivacea. 
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psenopsis, Calycodes anthos, infracommunity structure, Mexico. 


The Olive Ridley’s turtle, Lepidochelys oliva¬ 
cea (Eschscholtz, 1829), is one of 7 extant species 
of marine turtles. All except the loggerhead, Ca- 
retta caretta (Linnaeus, 1756), are considered en¬ 
dangered (Waldichuk, 1987). The Mexican gov¬ 
ernment has been concerned about the sea turtle 
stocks of both its Pacific and Atlantic coasts as 
6 of the 7 species of sea turtles nest on Mexican 
beaches (Anonymous, 1988). The coast of Oa¬ 
xaca State, Mexico, is one of the main nesting 
areas for L. olivacea, but in the last several years 
nesting populations have decreased. The de¬ 
crease is mainly because of commercial capture 
and illegal egg collecting. Development of resort 
areas near the nesting sites has also caused se¬ 
rious problems for the preservation of this spe¬ 
cies (Pehaflores and Nataren, 1988). In an at¬ 
tempt to solve these problems, the population 
biology and nesting behavior of this turtle has 
been studied intensively (Marquez et al., 1976; 
Casas, 1978; Frazier, 1983; Enciso and Barajas, 
1993). On 31 May 1991, 13 months after our 
collections, the government initiated a prohibi¬ 
tion on the capture of all sea turtles. These reg¬ 
ulations also extend to all egg collecting. 
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Helminth parasites of marine turtles have been 
examined from a number of hosts and geographic 
localities (Ernst and Ernst, 1977; Blair and Lim- 
pus, 1982; Dyeretal., 1991). Most of the studies 
in Mexico have investigated the parasites of Che- 
lonia mydas (Linnaeus, 1758) (Caballero and 
Zerecero, 1950; Caballero-Rodriguez, 1960; 
Caballero 1962). Compared to other marine tur¬ 
tles, relatively little information is available on 
the parasites of Olive Ridley’s. The only previous 
study on L. olivacea from Mexico was by Parra 
(1983), who reported the occurrence of the di- 
geneans Plesiochorus cymbriformis (Rudolphi, 
1819) Looss, 1901 and Pyelosomum cochlear 
Looss, 1899. The objective of the present study 
was to identify and report the gastrointestinal 
digenetic trematodes of L. olivacea and to use 
patterns of infection to describe the digenean in¬ 
fracommunity structure. 

Materials and Methods 

Turtles were collected in Mazunte, 5 km N of Puerto 
Angel, Oaxaca State, Mexico in March 1990. The tur¬ 
tles were captured by commercial fishermen, taken to 
Mazunte beach, and killed by shooting. The digestive 
tracts were the only organs we could acquire from fish¬ 
ermen, because the rest of the body was sold. 

The gastrointestinal tracts (esophagus, stomach, and 
intestine) from 32 Olive Ridley’s turtles were refrig- 
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Table 1. Digeneans of Olive Ridley’s turtles (L. olivacea) from Oaxaca, Mexico. 


Digenean 

Habitat* 

CHIBUNAM 

USNPC 

Pronocephalidae: 

Adenogaster serialis Looss, 1901 

I 

250-3 

84868 

Himasomum lobatus (Looss, 1901) Perez and Brooks, 1995 

I 

250-11 

84872 

Pyelosomum renicapite PocYie., 1926 

I 

250-12 

84873 

Pachypsolidae: 

Pachypsolus irroratus (Rudolphi, 1819) Looss, 1902 

I, S 

253-12 

84874 

Plagiorchiidae: 

Enodiotrerna megachondrus {Looss, 1889) Looss, 1901 

I 

250-10 

84871 

Telorchiidae: 

Orchidasma amphiorchis {Braun, 1899) Braun, 1901 

I 

253-14 

84871 

Hemiuridae: 

Prosorchis psenopsis Yamaguti, 1934 

S 

253-11 


Calycodidae: 

Calycodes anthos {firaun, 1899) Looss, 1901 

I 

253-13 

84869 


* I = intestine; S = stomach. 


crated until examination. Digeneans were the only hel¬ 
minth group found. The worms were counted and 
their site of infection was recorded. They were then 
collected in petri dishes with 7.5% saline solution and 
killed with hot water. Most specimens were fixed with 
Bouin’s fixative with light cover glass pressure for 18 
hr and then stored in 70% ethanol. Remaining speci¬ 
mens were fixed and stored in 70% ethanol. Specimens 
were stained with Harris’ haematoxylin, Mayer’s par- 
acarmine, and Gomori’s trichromic and mounted in 
Canada balsam. Representative specimens were de¬ 
posited in the Coleccion Helmintologica del Institute 
de Biologia UNAM, Mexico (CHIBUNAM) and in the 
U.S. National Parasite Collection, Beltsville (USNPC) 
(Table 1). 

Prevalence and abundance of each digenean species 
follow definitions established by Margolis et al. (1982). 
For description of infracommunity structure, we used 
the number of helminth species per turtle (richness) 
and the number of worms per turtle, including unin¬ 
fected hosts. Brillouin’s index, appropiate for fully cen- 
sused communities (Pielou, 1975), provided a measure 
of infracommunity diversity. Similarity at the infra¬ 
community level was tested using Sorensen’s coeffi¬ 
cient (qualitative) and percent similarity (quantitative). 

Results and Discussion 

Eight digenean species were recovered from 24 
of 32 turtles and were identified as belonging to 
6 different families, Pronocephalidae, Pachyp- 
solidae, Plagiorchiidae, Telorchiidae, Hemiuri- 
dae, and Calycodidae (Table 1). No other hel¬ 
minth group was collected. All species found rep¬ 
resent new locality records and, except O. am- 
phiorchis, new host records. 

Taxonomic information 

Adenogaster serialis Looss, 1901 

One hundred sixty-eight digeneans were iden¬ 
tified as Adenogaster serialis Looss, 1901. This 


is the only valid species included within the ge¬ 
nus, because yl. indica Rao, 1975, reported from 
Chelonia mydas in India, was transferred to Rao- 
gaster by Groschaft and Tenora (1981). 

Adenogaster serialis has a worldwide distri¬ 
bution. It has been reported from Thalassochelys 
corticata {=Caretta carettd) in Egypt (Looss, 
1901), Eretmochelys imbricata (Linnaeus, 1766) 
in Cuba (Perez-Vigueras, 1955), and Chelonia 
mydas in Panama (Caballero et al., 1955) and 
Mexico, from the states of Guerrero (Caballero- 
Rodriguez, 1960) and Colima (Parra, 1983). 

Himasomum lobatus (Looss, 1901) 
Perez-Ponce de Leon and Brooks, 1995 

Five specimens of a pronocephalid digenean 
were identified as H. lobatus. This species was 
originally described as Glyphicephalus lobatus by 
Looss (1901) but was transferred to Pleurogonius 
Looss, 1901 by Ruiz (1946) and later redescribed 
by Caballero et al. (1955). In the classification of 
Pronocephalidae proposed by Perez-Ponce de 
Le6n and Brooks (1995a), they mentioned that 
Himasomum Linton, 1910 and Glyphicephalus 
lobatus Looss, 1901 form a distinct group from 
Pleurogonius and Glyphicephalus. Himasomum 
was recognized as a valid genus, and Perez-Ponce 
de Leon and Brooks (1995a) proposed that Gly¬ 
phicephalus lobatus be reclassified as Himaso¬ 
mum lobatus. 

This species has been found in Chelonia mydas 
from Egypt, Brazil, and Panama (Looss, 1901; 
Ruiz, 1946; Caballero et al., 1955), Eretmochelys 
squamosa (Agassiz, 1857) from the Philippines 
(Palao Islands, Looss, 1902), and E. imbricata 
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from the United States (Florida), Jamaica (Ya- 
maguti, 1971) and Puerto Rico (Fischthal and 
Acholonu, 1976; Dyer et al., 1991). 

Pyelosomum renicapite Poche, 1926 

Thirty-one specimens, 15 mature and 16 im¬ 
mature, were identified as P. renicapite. Genus 
Pyelosomum contains 6 species originally placed 
by Yamaguti (1971) in 4 genera: Pyelosomum 
Looss, \%99\ Epibathra Ixioss, \902\ Astrorchis 
Poche, 1925; and Myosaccus Gilbert, 1938. A 
comparative morphological study by Perez-Ponce 
de Leon and Brooks (1995b) supports the place¬ 
ment of 6 species in the genus Pyelosomum, and 
this idea is in agreement with earlier suggestions 
by Ruiz (1946). 

P. renicapite has been previously described 
from Dermochelys coriacea (Linnaeus, 1766) and 
Caretta caretta collected along the Atlantic coast 
of North America (Luhman, 1935; Yamaguti, 
1971; Threlfall, 1978). 

Pachypsolus irroratus (Rudolphi, 1819) 
Looss, 1902 

Two hundred twenty-five worms were iden¬ 
tified as Pachypsolus irroratus. Until 1982,7 spe¬ 
cies were included in the genus Pachypsolus Looss, 
1901. Blair and Limpus (1982), studying the 
variability of the type species P. irroratus, sub¬ 
sequently proposed a reclassification in the spe¬ 
cific composition of this genus. Their examina¬ 
tion of the distribution of vitellaria and number 
of blind anterior caecal diverticula led them to 
declare all current species to be synonyms of P. 
irroratus, except P. sclerops (Travassos, 1922) 
Travassos, 1928. Pachypsolus sclerops was orig¬ 
inally described from crocodilians in South 
America and the rest of the species had been 
described from marine turtles. 

Following the proposal of Blair and Limpus 
(1982), the hosts for P. irroratus are Caretta ca¬ 
retta, Chelonia mydas, and Eretmochelys imbri- 
cata, with a worldwide distribution including the 
Mediterranean Sea; the Red Sea; the Atlantic 
coast of northwest Africa; Florida, U.S.A.; Puer¬ 
to Rico; the Pacific coasts of Panama and Mex¬ 
ico; New Guinea; and Australia (Yamaguti, 1971; 
Ernst and Ernst, 1977; Blair and Limpus, 1982). 

Enodiotrema megachondrus (Looss, 1899) 
Looss, 1901 

Nine hundred five plagiorchids were identified 
as Enodiotrema megachondrus based on the de¬ 


scription given by Looss (1901) and redescrip¬ 
tions made by Caballero-Rodriguez (1960), Eu- 
zet and Combes (1962), and Parra (1983). Ac¬ 
cording to Blair and Limpus (1982), 7 species 
should be included in this genus: E. megachon¬ 
drus (type species); E. reductum Looss, 1901; £■. 
instarlxioss, 1901 andE'. acariaeumCooss, 1902 
from the intestines of Caretta caretta and Che¬ 
lonia mydas in Egypt (Looss, 1901); E. micro- 
vitellatus Chattopadhyaya, 1972 and E. schik- 
hobalovae Gupta and Mehrotra, 1976 from the 
digestive tract of Eretmochelys imbricata in In¬ 
dia; and E. carettae Blair and Limpus, 1982 from 
the liver and gall bladder of Caretta caretta in 
Australia. The known geographical distribution 
of E. megachondrus includes Egypt, France (Ya- 
maguti, 1971), Acapulco (Caballero-Rodriguez, 
1960), and Manzanillo (Parra, 1983) along the 
Pacific coast of Mexico. 

Orchidasma amphiorchis (Braun, 1899) 
Braun, 1901 

Seventy-one telorchids were identified as O. 
amphiorchis. This species was originally de¬ 
scribed as Distomum amphiorchis Braun, 1899 
from the intestine of Caretta caretta in the Adri¬ 
atic Sea and renamed Orchidasma amphiorchis 
(Braun, 1899) Braun, 1901. Later, 2 more species 
were described from sea turtles in India: Orchi¬ 
dasma indica Simha, Rao, and Chattopadhyaya, 
1971 and Orchidasma vitelloconfluens Rao, 1972. 
Both are considered synonyms of O. amphiorchis 
by Blair and Limpus (1982). This telorchid rep¬ 
resents a monotypic genus with a worldwide dis¬ 
tribution and is found in 5 species of marine 
turtles (Blair and Limpus, 1982): Caretta caretta, 
Eretmochelys imbricata, Chelonia mydas, Lep- 
idochelys olivacea, and Podocnemys expansa 
Schwergger, 1812. It was previously described in 
Mexico by Caballero (1962) from Tamaulipas in 
the Gulf of Mexico (in Chelonia mydas) and Sa- 
lina Cruz, Oaxaca, on the Pacific coast (in Er- 
ethmochelys imbricata) by Caballero and Zere- 
cero (1950). 

Pros orchis psenopsis Yamaguti, 1934 

Three adult specimens were identified as Pro- 
sorchis psenopsis. The genus Prosorchis was cre¬ 
ated by Yamaguti (1934) to include specimens 
that apparently were hemiurids but unique in the 
preacetabular position of the testis. Interestingly, 
these digeneans are typically found in the gut and 
ocassionally in the body cavity of marine tele- 
osts. This is the first record of this worm from 
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Table 2. Prevalence and abundance of digeneans in 32 Olive Ridley’s turtles (L. olivacea) from Oaxaca, Mexico. 


Digenean 

Number infected 
(%) 

Abundance 
mean ± SD 

Adenogaster serialis 

17 (53.1) 

9.3 ± 4.1 

Himasomum lobatus 

1 (3.12) 

0.2 ± 0.8 

Pyelosomum renicapite 

5(15.6) 

1.0 ± 3.4 

Pachypsolus irroratus 

4(12.5) 

7.0 ± 32.4 

Enodiotrema megachondrus 

14(43.7) 

28.2 ± 65.0 

Orchidasma amphiorchis 

5(15.6) 

7.7 ± 11.2 

Prosorchis psenopsis 

2 (6.2) 

0.1 ± 0.4 

Calycodes anthos 

11 (34.4) 

12.8 ± 14.8 


the intestine of a marine turtle. Prosorchis psen- 
opsis was described originally by Yamaguti (1934) 
from the esophagus o^Psenopsis anomala (Tem- 
minck and Schlegel, 1844) in Japan. This phe¬ 
nomenon could represent an accidental infec¬ 
tion; however, phylogenetic analysis by Perez- 
Ponce de Leon and Brooks (1995a) suggests ev¬ 
idence for host-switching among members of the 
Pronocephalidae. These authors found 3 host- 
shifts from marine turtles to fish within the pron- 
ocephalid digeneans, so the reverse event should 
also be possible. 

Calycodes anthos (Braun, 1899) 

Looss, 1901 

One hundred ninety-two specimens were iden¬ 
tified as Calycodes anthos. Our specimens were 
identical to those redescribed by Parra (1983) 
from Chelonia mydas in Manzanillo, Mexico. 
This species was originally described by Braun 
in a chelonian from Japan (host species and lo¬ 
cality unknown) and later from Thalassochelys 
mydas (=C. mydas) from Egypt and Panama 
(Y amaguti, 1971). Fischthal and Acholonu (1976) 
described a second species in the genus, C. ca- 
borojoensis, but the description is based solely 
on the holotype. The establishment of a new spe¬ 
cies with only one specimen lacks taxonomic 
weight. Since we could not examine the original 
material, we consider C. caborojensis as species 
inquirendae. Thus, Calycodes is still a monotypic 
genus. 

Digenean infracommunity structure 

Amphibians and reptiles represent excellent 
systems in which to study ecological and evo¬ 
lutionary relationships determining helminth 
species distribution and abundance (Aho, 1990). 
Helminths of marine turtles have been studied 
since the last century and, to date, many dige- 
netic trematodes of most turtle species through 


the world have been determined (Looss, 1901, 
1902; Caballero, 1954; Caballero et al., 1955; 
Chattopadhyaya, 1972; Rao, 1975; Fischthal and 
Acholonu, 1976; Ernst and Ernst, 1977; Blair 
and Limpus, 1982; Dyer et al., 1991; this inves¬ 
tigation). However, these studies have focused 
on taxonomic aspects and include little ecolog¬ 
ical or evolutionary information to be used as a 
comparative framework. 

Twenty-four of the 32 turtles analyzed were 
parasitized by digenetic trematodes. No other 
helminths were found in our samples. Although 
Sey (1977) found Porrocaecum sulcatum (Ru¬ 
dolph!, 1819), Kathlania leptura (Rudolph!, 
1819), and an unidentified larval trypanorhynch 
in Caretta caretta, our examination of L. olivacea 
found no helminths other than digeneans. 
Whether the 8 species we collected represent the 
entire community of gastrointestinal helminths 
of L. olivacea or only a subset of the assemblage 
can only be resolved by further studies. Resolv¬ 
ing this question may be difficult because collec¬ 
tion of marine turtles is now prohibited in Mex¬ 
ico and in most places throughout the world. 

The prevalence and abundance of infection of 
each digenean species is presented in Table 2. 
The digenean infracommunity was numerically 
dominated by Enodiotrema megachondrus with 
abundance of 28.2 ± 65.2 individuals/analyzed 
host. Three species of flukes, E. megachondrus, 
Adenogaster serialis, and Calycodes anthos, were 
relatively common, with prevalences between 
34.4% and 53.1%, and accounted for 79% of all 
individuals (Table 2). Individual turtles har¬ 
bored between 1 and 5 species. Hosts with more 
than 2 species were rare (37.5%) with 62.5% of 
the infected turtles harboring 1 or 2 species of 
digeneans. The mean species richness was 1.8 ± 
1.4 for each analyzed host. The lowest number 
of worms per infracommunity was 1 and the 
highest was 365 (average 49.9 ± 88.7). Twenty- 


Copyright © 2011, The Helminthological Society of Washington 




80 JOURNAL OF THE HELMINTHOLOGICAL SOCIETY OF WASHINGTON, 63(1), JAN 1996 


five percent of examined turtles were found free 
of digeneans. Brillouin’s index ranged from 0.37 
to 1.6, with a mean value of 0.42 ± 0.47. Qual¬ 
itative as well as quantitative faunal similarity 
for all pairwise comparisons among hosts were 
quite low, with a mean value of 39.5 ± 30.8% 
(Sorensen coefficient) and 17.2 ± 27.9% (percent 
similarity) indicating high disparity in the num¬ 
ber of individuals and the presence-absence of 
species across infracommunities. 

In the literature, we found previous reports 
about helminth communities only in freshwater 
turtles. Some attempts have been made in this 
group of hosts to correlate the structure of hel¬ 
minth communities with geographic location or 
habitat conditions (Esch and Gibbons, 1967; Esch 
et al., 1979a, 1979b) but they do not provide 
data at the infracommunity level. As far as we 
know, the only documented study at this level 
besides the revision by Aho (1990) is Jacobson 
(1987, cited in Esch et al., 1990) in which the 
infra- and component community structure of 
intestinal helminths of the yellow-bellied slider, 
Trachemys scripta Schoepff, 1792 was examined. 
This author found a similar value for diversity 
index (0.46) to the value found in our study (0.41). 

Our results are quite similar to those shown 
by Aho (1990) for the Testudines group for the 
mean species richness per individual host (1.8 ± 
1.14 vs. 1.52 ± 0.20) and the mean number of 
worms (49.9 ± 88.7 vs. 66.6 ± 21.9). It is im¬ 
portant to emphasize that the diversity obtained 
for Olive Ridley’s turtle is greater than for most 
terrestrial and freshwater turtles and yet only di¬ 
geneans were found in our analysis. 

In this work we consider the digenean infra¬ 
community of L. olivacea to be depauperate and 
isolationist in character, in accordance with the 
features established by Holmes and Price (1986). 

The factors we consider to be the most im¬ 
portant in determining the diversity, richness, 
and number of worms of the infracommunities 
are vagility of the host, feeding habits, and the 
mixture of turtle populations arriving at the nest¬ 
ing sites. The low similarity patterns between 
infracommunity pairs may also be the result of 
a combination of these factors. Additionally, the 
fact that these turtles remain in warm waters 
throughout much of their lives increases meta¬ 
bolic rate and input of food, exposing each host 
to frequent infections with different species of 
parasites. 

Lepidochelys olivacea is the most numerous 
marine turtle today (Zwinenberg, 1976) and is 


widely distributed. It occurs in the east and west 
Pacific Ocean, in the Indian Ocean, and in both 
sides of the Atlantic Ocean (Bowen et al., 1991). 
The long distance movements of turtle popula¬ 
tions between nesting and feeding sites increase 
the exposure to a variety of helminth species and 
contribute to the development of more complex 
helminth communities (see Kennedy et al., 1986). 
However, the high vagility and mixing of pop¬ 
ulations in breeding areas may limit the devel¬ 
opment of helminth infracommunities that are 
qualitatively and quantitatively predictable 
among individuals. These aspects need to be de¬ 
termined in further studies. 

There is no available information on the life 
cycle patterns of the digeneans found, but the 
turtles may have become infected by the inges¬ 
tion of different kinds of food. Olive Ridley’s 
turtle is omnivorous and feeds on different ma¬ 
rine invertebrates such as crabs, shrimp, mol¬ 
luscs, bryozoans, sipunculids, and ascidians, as 
well as fish eggs. It also feeds on fish and vege¬ 
tation (Montenegro et al., 1986). The presence 
of pronocephalids demonstrates that vegetation 
could be an important part of the diet of this 
host. 

Additionally, information about the host- 
specificity of the digeneans mentioned herein 
shows that all of them can be considered as host 
generalists; although they all are parasites of ma¬ 
rine turtles (with the exception of P. psenopsis), 
each has been recorded in 3 or 4 different host 
species. 

The main goal of this paper was to provide 
information about the digenean infracommunity 
structure of L. olivacea as well as data to be used 
in the future to answer some of the questions 
addressed by Aho (1990, p. 162). We believe that 
our results force us to consider a different ap¬ 
proach to analysis of the factors that determine 
the helminth community structure in reptiles. 
Many factors have been proposed as determi¬ 
nants of helminth community structure in dif¬ 
ferent kinds of hosts, such as the habitat of the 
host (aquatic, semiaquatic, terrestrial), host feed¬ 
ing type (herbivorous, omnivorous, carnivo¬ 
rous), host vagility, etc. Most comparisons use 
nonphylogenetic classifications of vertebrates 
and, as a result, it has been proposed that the 
helminth richness and abundance increases ac¬ 
cording with the place of hosts within this clas¬ 
sification (Freshwater Fish-Amphibians and 
Reptiles-Birds-Mammals) (see Bush et al., 1990). 
We propose to address questions concerning the 


Copyright © 2011, The Helminthological Society of Washington 



PEREZ-PONCE DE LEON ET AL.-DIGENETIC TREMATODES OF LEPIDOCHELYS OLIVACEA 81 


ecological determinants of helminth community 
structure between closely related groups of hosts, 
i.e., the chelonians should be compared with their 
sister group, the Sauria, and the paraphyletic rep¬ 
tiles should be compared with birds within the 
monophyletic amniota, and comparisons be¬ 
tween reptiles and amphibians just because they 
are ectotherms, or between birds and mammals 
as endotherms, should be avoided. 

There is still need for more information from 
many different reptile-parasite systems in order 
to be able to produce testable hypotheses to ex¬ 
plain the causes of observed helminth commu¬ 
nity patterns. In summary, we must keep col¬ 
lecting more data about helminth communities 
of marine turtles and integrating this informa¬ 
tion, using a well-developed and robust method 
like that proposed by Brooks and McLennan 
(1991, 1993). We may then be able to decipher 
the complex evolutionary and biogeographical 
history of helminth-marine turtle associations 
and have clues to a better understanding of par¬ 
asite community evolution. 
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